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(54) MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the 
manufacturing method of a semiconductor 
device that prevents the threshold of the gate 
voltage of a transistor from being decreased 
even if scale-down is made, and can reduce the 
fluctuation. 

SOLUTION: In this manufacturing method of the 
semiconductor device, a trench 27 for element 
separation is provided on an Si substrate 21 by 
scraping, the trench 27 is buried by a fourth 
Si02 film 31 for element separation for forming 
an element separation region 26 to divide an 
element formation region 28 on the Si substrate 
21, and at the same time an ion is implanted in 
the divided element formation region 28 via an 
oxide film that is formed on an upper surface. In 

this case, the thickness of the oxide film is set to a collar- shaped part 30b 
consisting of a third Si02 film 30 that is formed on the inside wall of the trench 27 
and partially left over and a fifth Si02 film 32 at a circumferential end 33 of the 
element formation region 26 in contact with the trench 27, and is set thicker than 
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an internal part that is composed simply by the fifth Si02 film 32. 
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(57) [£ft] 

[HUH] «ttfkSr(TofcJR-ct h7 y^?coy- h 

7£-gi|iS:L7tflL s£ huvf2 7 Zm^ftmmnWi 4 <n 
S i 0 2 8f 3 1 (C<fc fjiii6^.< LT*^-^SItllsK2 6 £ 
MLS i Stg 2 1 (lit ^-ffMffiigc 2 8 i * 

(C, !ZB£;h^iS?T-M1i«2 8!^±S(^ffMLfcBSfli 

l x * >&a o mm* z ¥-mtemm.<r> 

<MiJiilr^/*LT-a5^ff^-lt^^3cos iO 2 8g3 0<!: 
|?5c7>S i O 2 i!3 2 iT'^5l?ttSB3 0 b £ U sg5 
«S i 0 2 «I3 2^'ltT'«^i-^J;^!rLfc^*gI5»J; 




2 1-Si£fi 2 6-5R^»««« 27-hl/>f 

2 8 -jR^^aa 3 0-SS3©S iO a fit 3 0 b—»ttSS 

3 l-m4<OS iOjK 32-85®SiO,e 3 3-ae«9» 



(2) 



^^¥13-267416 



< L-CSH-T-iMt«l**r»* L*WE-> y =» >WSi;*^» 
«fi«SrKHt4t#i:. IZB£fr/illinE*?Ki&M* 
H±®(iffM Lfcl£{blR£:?r LXJJrymAZft o ifill 

•> u 3 ^m&mmtiz 4 9 Lta, stiie^ 1 <o-k 

Stite^{t-> y = >i§|co±ffi|;:|B 2 co-gHfc-> 11 3 vjjg * 

tatsist^ mfism 2 <r>~mt-> y => >«, a<t-> 

t-V^^HUtev-y 3>-»4EI^^L, ^co&frfg h ^ 
^««»lc»m-#-41OTEJB 1 coxg£fb->- y 3 
*tfcn 3/ >■ ( - 4 9 3f Jfctfc « * T~iM K iyfy 
f-tZJMt. WIS h uv^cortffiiiBS^ h u->-^ 
K^yf-v^'ic4 9 8tUL^SMf5->y 3 

vs«±siw^^b!c4 9jjfSBWwjB3w-iwb-> y 

^'■ym^f&^rhTMt, SfifE3!3coxi£{b->y 3>i§| 
y 3^gg{-j;oT*ii6&A,/^£ic, Bui2^ft:->y 

If m LfcHtJlE^ 1 <7) -K 
3 OT-SKt^ y = ^«^9f^B:$«iffi-5 4 9 Icfifci- L 

xt>>tbmwtmz.£ *) iuE-> y 3 ^mm^m^m.mmi. 

IE h n^JBIWM^ll&ieJB l <r>r.mt~>!) 3V|»Srgf 

^fiW\ ^c< XST'JFM1--5HfIfE^ 3 «OXg£fb-> y 3 
coif ff^-ffi 4 "J t < fci 4 9 !- Lfc - 1 ^!f#{S 

[»*JB3l *i coxi$fb->y 3>-ji < t^3coxsgfb 

y =r y|g t £ , ^ 3 CO - Stf t -> y 3 >B1*>FJt^J? $ 
«M¥1-*<fc SfcBfcSU Jg 5 cox&fbv- y 3 v^ffM 

t5i8-c. nutem 3 fo-mit> y 3 >m<r>®ftmmz 

l.nm«±ir L£ r. i: ?r«i: 2 ffi*tro¥# 

[fS*«4] 3 v£«co-±B!cm 1 coxKfk-> 



y 3 >m&mmm-ii v mat Ltz-&. mmm 1 w-»<b 
->y 3^(75±ci(cg{b->y = >«**wiu sbiiBu 

fESfb^y 3 >85co±®(c^ 2coxgg{b-> y 3 >B| 

flH-iiet, BfrE»2w-»fb->y ^fb->y 
3vflg, gn <r>-fflt~>!) =>>m&^-y^>yim.LX 

math is^Bf&mffla&m&^y =>ss±ji?g^ 

^*aaii4 •5^-ff^I«^Ei®i-?)^^«tfflco h u 
v-f-^fiulSv-y = v*tEJw«j«L, -tcofti^K h uyf- 

y f - > ^toaic 4 "j m iziiLW. * t?-y--r v *j- s # 
i-zxmt . tufa h u-v^co^fflijiissrjff^ h u^^-m 

mWft Kxyfy/|;j; fj if t±J U/cmil5-> y 3> 

st5±stc^s${t;(-4 <o mmmmnm 3 cox^b-> y 3 

>M Sr ffMt Slit, But E5B 3 co XSg it ~>V=> >«*s 

3>M^4oTfflA0^/ufc^!^, HUf2^fbv-y 3>-Jl<75 

-hE^StHLfc¥t&S4-^fi)ci-5 4 9JPXL, $t>(-sfl 

teis 1 co-^-fb-v y 3 vjii suie h u >^-jaiftn^«)M 

3 <DZMit"y y 3^8S i^Sttbi-5 4 omlsd.m.it'> 

y a^jBiS'SSssi-iistSrffix.r^ty » 75>oflnfe h u- 
>-f-ii^^<OHijiE^ i co-g^k->y 3 >msTjT5Efee 

tf't-f K^-y^>^i-5Xgt : -co-y--r Y^y^'y'P'^ 
75 s , #5c< Xe-C-7TM-^4#IIE^3 coXBSfbv' y 3 >Jf co 
SfW>tffi4 9 t*#<^S4^(CL7tri:^#m<!:i-5 
*#*^«c0S5}it^ffi o 

i»**5] micn-mit>") =>ym^y v^-vf- 
>y&*. m 3 coxg$Hb-> y 3 >sscojgff^-j£j; »> 1 5 

0 %W Jh* * < L/C - t . Sr W» t i" 2 fc 5 l/^i 
»*JR 4 lE«cCO^>»^gcoMig7j fe c 
[fft*i!6] h u>-f L Mlii:^(C^ttii-Sv'y 3 

«±Ki^fiRi-4f5 3 o^~mit-> y 3 vmcoBiW^fe 

7)5, ^1 (n~mit'> y 3 vMcoBIJfl-t&j; fj ^ 1 nxn j^ 
±^^V^-i:^!t#mi:-r5 2 fo S ^ (4fS*rl 4 IE 

[00 0 1 ] 

r&®ttxm*riiftm%?T<>it¥mftmw:<r>mm?jm^ 

[000 2] 

[fi^5l5C0S«] *^-IW»»l S T I (Shall 

ow Trench Isolation) tSis^ t -5 
WiiJMOSFETfll *^-^J««B«Sr 
mm~%trtt:m?-ftffim<r> b u>fl:J; 9 EB-f-5 4 o ' 
latM^ll, ^rCOK3tX^{4, #XSlc*J{t5S«F|5 

(nmmm&m 1 imh sicniic^-rii'jcot.wtTi 

[0 0 0 3] Jt-f, Hi l ir^i-^1 C0XSIC*J^T, 
B a r e -> \) 3 >• (Si) co±S 1 a (-SJ\B§fbi£ 
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tiOWl^-BHb^yaV (S i0 2 ) K 2 

5 0 I^T^l COS i O 2 M2C0±ffi±{C, CVD (C 
hemical Vapour Depositio 
n) ftlcj;5«flss/y 3> (s i N) K3«r*IHXU $ 
P>CCVDftl:J:«5 S i NBS3CDJhffi±{cff?2(^S i O 

2<OS i 0 2 Sl4±(C?i5/75cL, RIE (Reactiv 
e Ion Etching) (C J; o Tfl 2 CO S i O 2 
814, S i NHS 3 , ^ 1 cos i 0 2 Bl2^^y^->^L 
T, S i StSl co±Bi a ^P^]K®(ci||±Si-5 h 
»*fflH!P5Sr*^»«l««6«wJB^-r4 D -tcotg, h 
^yfMSP5^ffl^f:R 1 ECJ;^ S i S4S l £r 

[0 00 4] SC, 11 2(l7p:i-^2cOX?M(C^o^r s 
S i 0 2 ^(0^ti^y^>'^^tT^. SiNIl3±cO 

51 2 cos i o 2 B!4cojlj?:4'Fjf^J¥^T^>y^>^i- 

*l(OS i 0 2*2lit>f Kayfy^Sft, hl/>f 

tg 1 1 a 3»s— «B»tUi-S 0 

[0 0 0 5] H 1 3(I^i-^3cOXfI{l^o^T, 

^Kftffi^ct ?> h i^f- 7 (nrt««ffi(iBf*BI«^* 3 
cos i 0 2 8il OSrff^i-So wjJxK<fc 9, y 
^>^tt£9 t^3cos i 0 2 Bgl 0(::<fc*?*ltf>^< $ 
tls llilLtl^S i£fil(^±ffil a tl3(ns iO 
2*1 0U»lR**lfc#tt£fc4o ttl^T, ^3cOS i 
0 2 flll OjWBritSixfc h u->^7rt«\ *^#«&tT 
9fc»0>l6*Bii LTI4^S i0 2 Il l^CVDS 
ia ^fl£^Tffl#^<-f 0 tiWft, CMP (Che 
mical Mechanical Polishin 
g) fifff£ffl^T»4C0S'i O2H 1 , H2cOS iO 
2»4*S i NfflE3C0±B^«ttli-5i-C«F*L, H^- 
5>8ifi^Sc6(0 h U>5 L 7SF^(l:&tf<5g?4cOS i O 2 SI 
1 1 cos i fi£i co±® 1 a {w#i-5i*S36S3fKi*S 

[0 0 0 6] Hi 4{^^-r^4COX^*3^T, 

^^f ^/i$to>S i0 2 Il:*fLt{WSCl<, S 

1COS i0 2 S!2±cos i N«3Sr»£t5o 
[0 0 0 7] m 1 5(^i"^5coXS«C^o^T, 

S i 0 2 ^c0^14oi 5 /^->^(- J-otll COS i 0 2 
H2$r^*-^^ 0 -co|g x m4(DS i 0 2 ll lWil 
fc^y^^^Stt, S i StR 1 (OXB 1 a 

2K1 2^s i s«i co±si a izjfmisXfrb, 

»fig««8«0S i XtfE 1 *>±»Mc % *5C0S i 0 2 H 
2£^LTfjT^cO^>£j£AU 3f^^Ftt«»»«0* 

[0 0 0 8] ^;cof£, Ml 6iZ#:±LX^irm>ftmffim 



coii^ s ^5(OSi0 2 ®l 2 $r^i y^CJ: 

#y ->y =>bii 4m&mmirz>zt^± smosfe 

T«:»j*i-5. 

[0 0 0 9] L^»L**Sfe±K^«*a«^*5V^T«jac 
£*lf-MOS FETtU ^B^J^Mft:c^/-i*!)(r^»b^ 

[0 0 10] z<r>tiab, h^EEcoBSMcoffiT i-t <o 

<7>»ttft«*-0*> 5 SR^JKfiKffi* 8 <o jfc^tfBlffltt 6 co 
h U-^7»^Si-S4jS«B5SS^l Hi 6 

iCTni-J; 9 C3?5cos i 0 2 SIl 2^^^/5 : ->^(lJ:o 

mstsiila 9*ias«fflLfct><oi:fcg, ^<or 

BrB»«i:4ofcS i 1 w«8«PSBte«:-atp J: 9 

9* MOSFETCj3^tl±y- hmi±cO 

BMI#{6T+ 5 iS d — ^ (RNCE)^g: 
[0011] 

ImW&ffifeLXo k1rZ>8kM] ±IS(^<t 9 Affile® 

^ffiTSrffl3Mi-5^t^x^6i:*(i, K«EE<OK 
{K0tfbo#Sr'>/ < t<-*-5-i:35S-c#, FJr 6 co 4$ ft * t# 

[0012] 

Lfcft, BE h u>^Sr*^»KI6»WwJ: 5ifeS< L 

«9, s/y 3v*tE^-±B±icJBi^>-»fb->y 
= ^II«r}l!«lfb^J:9JB5ritLfctt, Sicox^fb^y^ 

^jRcoxBics.fbv'y ^vsi^itfflL, $e>(iftft;^y 

=» >BicoXS(w^ 2 co - Hfk > y ^ v8t**tai-4XS 
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■MtS/ y a >iH£^yjt£;x y + > /jjiii; «fc fj 3fStt« 

itsiit, 9mLizm i v =**mtm 3 

= >mm<r>m+%mmw±mzwi 5 <n-mt*s y =* van 
eMtsigi, m5co-^ft->y =^bi^^ut-> 

K^yfv ^St!>s , jSE < IgtfMt 5 fg 3 co - g^k •> 

®Hb-> y => >n&jiM-r5i*i-c\ Jg 3 coxs^bv- y => 
&%mx*ht). s/i, ->y =>>«£co— ^bic^ico- 
ibv-y ^^liwiHir^fbi/y nyR^L, £<bic 

^{b-> y 3 vSf <n±H(^^ 2 corifty y ^ >il£±fl« 
t^iet, Sg2coxs£lb->-y nyl, g{b->y=>;/ 

i co ~mit>- y = ^m&^Jj&x. - y ^y y&miz x 

coi*HllllB&t/ig h t-^^mW&i'Mz^J Y^v = f-'s>f 
\Z-X "3«diLfc^y =>-Stgiffi!C^fb(cJ: •jjpfJtlR 
ff<7>S5 3<o-8Efk->y aylfcHSiatSMi. ^3 co 

<off?4<o-g£{b->y n>-Kl^J;oTffitoJA^f;fg(c. g 
XL. ^Cf lcoiKfky^ySi huyflfi 



#cofg 3 coxgefb-> y ^ vagi: *«StB-#-s «t 9 ig<b-> y 
3 vsi^i^±-r5xgi^ffi^-r/«c? , a>o s uv^ji 

i»»coiS i coXB£<b-> y ^ ^l&£m«teS*T"t^ K 
^s/^y^'i-^XiST'CO-y-^ Kxyfy^iz)?, M<X 
gfMtSf 3 coxsgfbv- y =" >^cosiJ¥i-te X <0 fc 
*: # < * 5 <fc 3 Lfc w £ t -t&n&fifeX'h 
•3. $<bl-, SSicoxs£{b->-y =i^Slco-y--r K^y^v 
^*«r, SB 3 <n-fflt~> y => ^coBfffTj-ftj; t> 5 0 

h u>^Ji*ig|5#(ci?tti1-5->y =>S«±a5U 

Bf&-tz>m3<r>-m{ti<'}) => >m<r>mm-*mK mi<o 

[0013] 

[MB^co^Jfeco^tl] «T*38W^SIlfE<njBI|8Sr, m® 

[00 141 ftf, *fWl»ii:STI (Shallo 
w Trench Isolation) ^ia^r i 5M 

0 S F E T com 1 WHlt^JgSrig 1 8 ± 0 K|Q 

ts, hi 7^sn] s (±«-s^3tx?s(^*5(t ?>mn<r>mffi<m 

[00 15] *LT, Mi^X^li^cOj; o iZ?£Z> c -ft£ 
ioh. 11 1 (CttH-^I (OXS(C*3V>-C. Bare->y^ 

> (Si) &K2 1 coitE5if«$tl/iiH2 1 a SI, ft 
9 5 o c C^)^k#ffl«:' : t J (c$f>i-^K<k}£{iJ; "J, Slff 

7)5 1 5 n mcom 1 cOXSKkv- y=>-(Si02)ll*22 
&Bf&irZ> 0 m^xmi cos i 0 2 )*2 2co±ffi±(c > 
CVD (Chemical Vapour Depos 

1 t ion) W:l~ X *) , miW-tf 1 5 0 nmcO^fbv-y ^ 

> (S i N) 12 3 £±tflU $ Cj|rCVD&(w<t t), 
S i N8f 2 3 cO±ffi±(C^Jf:j4S 1 0 0 nmCOi|2cOS i 

[0 0 16] i2i:^tl2cOIijci3^T 1 7 

* h y y ^7 7^S«5rlSoT^2cOS i0 2 i24ii 

^ *MtfLlrZ> a ^Lt, RIE (Reactive I 
on Etching) l:ioti2cOS i O 2§2 
4, S iNlf2 3 > IlC0Si02l22Srx y fy^ 
Lt, S i SIS 2 1 cO_hB 2 1a ^F*Jl£BICiSffli-5 K 
U- isf-mOJWk P 2 5 Sr«^^HIffi« 2 6 ICffMi"5o 
•?:coi\ 7^hUy^h?:i£L, li'VfMMP 

2 5^fife$tLfc^2cOS i 0 2 8I2 4^^|:lH 
f-R 1 Edi "J S i 1S2 l Sr^s/^^LifH^giffl 

«hi,yf27eMLt > m7-wmm®2 8Z{Kmm 

[0 0 17] nk',^ H3(r^i-^3<oxg(^^T, S 
i 0 2 ^<0^t4^;/-? L :/^£m\ SiNIl2 3±cO 

^2cos i o 2 ii2 4 ^mm^m^m^t^^^x^y 

^-'^y-thkmc^ S iSi2 1iS iNR23l^ 

i^^^>f2 7 (nfym^^zfcm^mm-t^m 1 <o s 
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H3C0S i O 2 Jjg3 0cOlgJ?cO5 0%«_h, «x.»i4 5 
nmffiStoyfy^ff^o :W:<tot, ffi 3 CO S 
i O 2 HI 3 0 coHJ^co 5 0 %«±co/?r3fr(£g, "ffcib*? 

4 5 nmOffiSXS-CSflCOS i0 2 l2 2 £1M 

s/^>^SFB^2 9 (IS i S«2 1 co±ffi2 1 a 
tB^iir^o ft*5 x Z<nm<r>^-( K^y^^tt, &cox 
a"CJB3<ns i 0 2*3 0«:«SfcLfcBUw % ^coBi]?^j 

[0 0 18] ftC, H4ir*'t-JB4(^Xa{w*5V^T, #*J 
9 5 0tO»ft#H«iti^Sfo-*1»IWfcftJCj: 0, 

«t m 1 cos i 0 2 IH2 2<7>BWES J: 9 t> 1 0%J£JI 

±i?V\ #J;L(£BiJ¥^3 0 nmcof 3COS i O 2 flg3 0 

<b> -t^rt*(Bttl-K** s 3 0 nmC0^3C0S i 0 2 JB£ 
3 0 Si£S2 1 co_h® 2 1 a 3 0a 

[0 0 19] fcjl, H5J^i-JB5eOXaHi3^-C, ]R 
3 COS i O 2 BI3 0*s»**lXfc h UVf2 7F*g£, 
^BSrfT^fciftcolfeSltHt'i: LT|?4cos i0 2 !31 
«rCVDjfe(lct9J««S-ti:Ta^<i- 0 ^cof£ x S i 
Njg|2 3^^ h y'<mt LtCMP (Chemical 
Mechanica 1 Pol ishing) ftfl5£r 
fflV^TgUcos i0 2 B!3 1, ^2cos i0 2 fll24^r 

5 i NI2 3^±fflrt«dU1-5£^«WU Sfc^KfR 
«2 6 CO h U->^2 7»»lCfc«t5*4(^S i 0 2 JII3 
1 COS i mU2 1C0±S2 1 a 

[0 0 2 0] &(I N B6(C*-t"*6<nxe(-*5^^T, ^ 
y^^iffit^S i 0 2Ki-#LTtt#*JZil<, S i 

E (Chemical Dry Etching) fc5 
^Mi»P«lLfcH3 P0 4 (iJ:5 t ?^^ h^y^^** 
ffli^Tlgl cos i O 2 SI2 2±cos i NJ3I2 3 £l&5fe-f 
5o ^^SiNi2 3^i»(:*)^tfc, Si£S2 
1 coJiS 21aCiK7)Si0 2 l22 4: # 

h ^^2 7jl|fco-^^ K3i y ^^^5>2 9cort 
*«BffiJwJgfi8Lfc*3(^S i0 2 !3 0 coif ^3 0 a 

[0 0 2 1] H7i:*t*7^IiCi3^T, S 

i 02*^**ttiyf>^i:J:oTS i S4S 2 1 co^ 
««2 8co±S2 1 a II«SJ&1<7>S i 0 2 JI2 

/ll:»»LT, Witf 2 5 nmt L, hU>^27co 
*\>mMMft\Z.m»& 1 nm^±COB3coS iO 2 l30 

4COS i 0 2 ffi|3 1 (^±ffit>3iy^>^Sil, Sill 



2 1C0±S2 1 a(l»i-Si«$^ffi<*5o 

[0022] m*x* nm$9 sox:<nmk&m%^{z 
zb-rmMitm^x 9, ^icos i o 2 iB2S:i»*Lt 

SiSS2 1 2 8 cO±® 2laC, |5 

CO S i O 2 ll3 2 StBOTt!)* 7 . 5nm<t^5ct9(:M 
i-5o r.ixicj;9 h u-v^-2 7^*JMWMK:ii, fg3 
i02»3 0Sr»#S*fcltl:J:ot, SilS 
2 1 cO^ffMfStt 2 8 *>rt#»$>±S 2 1 a J: 9 *>■ 
ff^H^S i 0 2 Bi<j:ofci3WS i 0 2 jjf 3 otm 
5COS i 0 2 BI3 2tt45»tt»3 0 bJWftSSfl 

[0 0 2 3] -t LT, *^Mi«2 8^S i S« 2 1 
C0±6BI,I V ^5 COS i O 2 BS3 2£^U MAtfNffiM 
OSFETt*li#o^ PMMOSFETTf«/^cO/5f 
^co^Thv^r, *;lx***L#u>l;j:2 0 k e V, 9A/fi6 

0 k e VcO^JDiSJaSEEiCctoT^^VftAL, 3fX£^ 
«*8S^i J fMI«2 8*MtSc ^ttfwcfcO, 

. hv>^^^ffitt{kfi«T*fc5*^«««2 8<t* 
^#»««2 6 co h u>^2 7«»i:3ftsaji-a*^»rit 
ffi«2 8<TCJS»«3«|5#3 3M;Jo^T, ^jggyo? 
T /UCO fc° — $ ifi S i gfg2 1 C0±S^"fp](Cv-^ |. Lfc 

[0 0 2 4] ^cof£ N H8lC*i-JB8^Xa^*5t^-C, 
fgScos i0 2 B!3 2^xyfy^(:j: 9 Bfc± U Srfc 
C«CJ:oty- HMUI3 4«:*S5ttfb1H«-C*>5 
2 8 CO S i 2 1 coatB L1t$tmzMlSL 

h * y 5/ U = ^« 3 5 ItCiOMOSF 

[0 0 2 5] ^ LT, ±fScO J; ? [z LTSSag^ixfcMO 
SFETm * J f-»«««2 6(7) h U>5 : -2 7^(C 

Scot°-^^S iS«2 l co_bffiffl(i#:ft L, ffM^tt 

5cOT% *^*««2 8(0^*«FB«ltcitttLT, JS^f 
4»ffl»3 3 coy- h«EE*BMI*Ki^fc(75i:4S 0 
[0 0 2 6] C CO^^:, ^5cOS i0 2 J3l32 ^Mt 

1 o 2 ii 3 o (nnmMm^mm^m^i~^ ^ t x\ mm 

«B8B#3 3{i^(t^y- hSScoigM^gf^cofiScti-^ 
:tWf, (£Hffimffico^5*t^^i-^ h?^ 

BEcDBI«<n(ST«ra]»J-C*, t^)libo#S:/>tt<t5 
:i* s t't5o ^Lt, MOSFET^M6/Mft 
cofc^co^fb^iS^T^of-|^{ct. ^^co#14£f# 

[0 0 2 7] ifeic, ±IE*i<nW6»«tmi«o % 
Pfl^Bttr S T I t 5MO S F E T <F>jfcftW<r>fti 2 

m i o«i*i(^3ia[»i8iciD(t5iB4^xajw«ai-5 
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xskik < m 5 Rum 6 <7)#»igxeii*5(t sBSKow 

WE"*-*. 

[0 0 2 8] »ai8(4ft^J:5^4a. 

* 1 a>iaiw*5^T, SiSS2 1(^iS2 1a 
l^«HWtftUJ:9aB»3»«l 5nm^l^S i0 2 fll3 
6 £rflMi-5o ftcV ^tI 1 co S i O 2 3 6 cO±®±{C 
C VDffiCJ: 9Rf^ 1 5 0 nmOOS i Nil 3 7 Sr±Sffi 
U £ <b(l, CVDSta^JS iNg3 7(7)±S±Ci 

2 COS i 0 2 Sg^it«i-5 0 

[0 0 2 9] #C(^ Sg2(7)Xe(C*5^-C, ^2 COS i O 

I E(CJ:oT!g2cos i0 2 SI> S i NB13 7, £ 1 co 
S i0 2 l3 6^x y fy^Li:, FuyfMfflPiP 

9 S iS«2 l^^^f*>^L^^Biffl(ONU^^2 

[0030] S3rag(3^, s i o 2 ^ 

^tt^S^^SrfTl^ »2(7)S i 0 21**^^^^ 
S i£^2 1 i S i N13 7C**fth 
9(Ortfl«ffl»|r:*Bffi3&s«mi-4*i ens i O 

COS i 0 2 fil4 0 0011)5^60 5 0%J^_h, 5 
nmftS^yfy^v 4 5 nmCOjS^XStf 

1 W S i O 2*3 6 W K^y f y/ti. rtUicfc 
9 Fl/Vf 2 7co^^(-fM^tL/i^'i / K^s^^flB 
5)29CS i S« 2 1 CO ±B 2 1a MUtti-f^o 

[0 0 3 1] lkiz % a54<7)Igl:::fc^-C, KMMfcttlwJ: 
n V U->^2 7(7)rt«ffiBlr*l cos i O 2 SI3 6 coHI 
ct 9 t 1 nmJEJLLJH\ W*tfBtff^3 0 nm^ 

3 COS i 0 2 BI4 0^ffMt5c 

f ^^ffl»2 9Clfc, *<7>rt*W{i[wRff}5S3 0 nmCO 
S3 COS i O 2l4 0ri'\ S i 2£t£ 2 1 CO Jijgi 2 1 a CO 
7»ftS»l:Rtt»4 0 a i LtI^C5S 

[0 0 3 2] B9C*tSS5^Iil3^, g 

3 COS i O 2 BI4 OjWfcricStlfc h U->^2 7f*}£, * 
^•ttTpfcft^lftWBli LTIS4COS i 0 2 13 1 
S:CVD«fe{cJ:0Jt«S-e:T**!>*<1-o Si 
N13 7 Sr^ h U:CMPgf?rffi^Ti4^ 
Si0 2 H31.^2cOSi 0 2 fll£S i Nil 3 7 c0± 

2 7 5 3? 4 COS i O 2 II 3 1 COS i S« 2 1 

[0033] mc^ m i o izmi-m 6 ^xsic^^-c. 



^yf-V^ilS^S i0 2 »J-»Lt:i***iril< N S 
i Nmi~MLri*imicm<<^'y?->r&ffi, «njx.(iC 
DEifeSnliADf&LfcH 3P0 4 l;J;5')i5' h^yf 
V^^rffl^tT^lWS i 0 2 J!f 3 6±coS i N«3 7 
£l£*-f5„ :ros i NIK 3 7 (nf&zm-te^x h , s 

i Sl£ 2 1 0)rt;£$B#_hB 2 1 a 1 <D S i O 2 iK 3 

*?to*h2 9^rt*BM4lwJgricL^J5 3<7>S i0 2 Sl4 
0W»fc»4 0 a t>«H*Lrt:£*£fc5. 
[0 0 3 4] -t Lt, *^(5gffi«3 9«SiSS2 1 
coilfglc, ^1<^S i 0 2 BI3 WilfNiM 
O S F E T Tiitf' d PIMO S F E T VIZ t) A/CDgf? 

^*>e^«S("^^ffM«isE3 9 ZBtiLirZo :W:<t 
9 x h?>^^ wflMtf k««T?*> 5 JKjAIWK 3 9 
£ i£^#Rf£Si* 3 8 <n b u->^2 7&ftktfmirZ>mi- 

7 -Ot-cO t°— ? 7)5 S i S*I2 1 (^>±ffi^f6){w>'7 h Ltz 

[0 0 3 5] ^<7>f£, £7<73IgK*5I,vt\ ^lCOS i 
O 2 SI3 6*-^y^>^lcJ; t>|Sfe*U irfc(-^S?fb(C 

9«)S i ifi2 1 WW LtSICMti. SfeKK 

SZtizX !3MOSFET?rMt5„ 
[0 0 3 6] ^ LT, JnfEcDj; 9 (C LT®[3f £*lfcMO 
SFETtli, ^lO^JS^t^Jr, ^^glfflisK 
38<7)h l/>^2 7&|5^i-S-r5^^-ffM^*3 9C0J1 
^SB»T". ^«S«t-^?)»S i *^2 1 co±® 

a5ffl(iJt|!?LT, JS»Satt#<7>y- h«EE0)M«^n^ 
[0 0 3 7] **WIi:*J^tt|lWS 
[0 0 3 8] 

> v?^. ?<7>y- h*EEco@Hg<7)<g;TSr*tp*J-r5 c i ^r- 
[HScofflm^fftW] 

[H l ] *|gP^co^ i 03||lfe}SttUdSit%]|S 1 ^X^^ 
[12] *«Ww*iw*16?Kffi(i*j{t4*2<0XSS' 
[13] *«Ww»i<7)H16jeil6{w*3{t5IB3(OXSa: 
[04] *HBJW^ 1 <7>*JteJglffi(C*Stt5JS4OTXS* 
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[0 6] **WWJBlW3glfeJI5»c*5it5»6WXe«r 
[17] *«WW»10HJ6?|5|fi|-*jlt5JB7WXa* 

ins] *«wwigi<os?i6ji?iiiiii3JtsjS8<oxe* 

[0 9] *«W<7>JS2(75|lltJKlftU*3{tS*5<7>xaS: 
*i-^<DHrS0T-*>5. 
[010] **W^»2(03ll6JK1|g(i*jit5S6«)XS 

[011] (S*SEtl5l;*5»t5»lwxS**i-S*fB<7>Wr 
S0T-fo-5 o 

[0 12] 163l5ft«lra3lt4iS2Wia*5%i-*«W» 

[013] «3(Eftfl«i*SI*4J|S3Wia«:^-t-KaK7>W 
E0T'fc5 o 

[014] Se3fca*US3Jt-5JB4WXS**i-K«FBco»r 



S0T**5-5o 

[015] tt&£ffi!C:i3(t&m5axa*9-rStt0>Mr 
E0T-fc5o 

[016] ra*ftWi;»5t£*LT^i-fflS#WBH-C*> 
S„ 

[W^coffcefl] 

2 1 -S i S*5 
2 1a ••■X® 

2 2,3 i 0 2 II 

2 3, 3 7-Si Nl 
2 4 -852(755 i 0 2 M 
2 5 - h ^yfI)^ffl|P 
2 6, 3 8-X^HHWge 
2 7-h U>'^ 

2 8, 3 9-S-7-JBj&tt1£ 

3 0,4 0--S53CDS i O 2I 
30a, 30b, 40a -if^gp 
3 1 -^4 COS i O 2 S£ 

3 2-8S5COS i0 2 ll 
3 3-ja«*g«» 



[01] [02] [Hi 0] 




[05] 

[06] 
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[H 7 J [B8] 




2 8-«fM^ 30-«3®SiO,Ji 30b-i3**gi [Hi 3] 

3 l-S3 4<BSiO a » 3 2-tS5<Z>S i 0,JR 3 




F^— 5F032 AA36 AA44 AA75 AA77 AA84 
BA03 BB06 CA17 DA23 DA24 
DA26 DA27 DA28 DA30 DA33 
DA53 DA60 DA78 

5F040 DA06 DB01 ED09 EK05 FA02 
FC02 FC21 FC22 FC23 

5F048 AAOl AA04 AA07 ACOl BAOl 
BB05 BB14 BG14 



